02/18/2004 15:41 FAX 



@003 



Applicant : Sanderson et al. Attorney's Docket No.: 09850^013001 

Serial No. : 10/051,460 

Filed : January 22, 2002 

Page : 2 of 12 



5. (Original) The metering pump of claim 4 wherein the cylinders are pivotably 
connected to a housing and the adjustment mechanism comprises a screw and nut. 

6. (Original) The metering pump of claim 1 wherein the first cylinder hi is a 
dimension defining an inner volume that differs from a corresponding dimension of the second 
cylinder. 

7. (Original) The metering pump of claim 6 wherein the dimension is ar:. inner 
diameter of the cylinder. 

8. (Original) The metering pump of claim 1 comprising at least three cylinders. 

9. (Original) The metering pump of claim 8 wherein each cylinder has a working 
volume that differs from the other cylinders. 

10. (Original) The metering pump of claim 1 wherein the actuating mechanism 
comprises a transition arm coupled to a stationary support and a rotary member. 

1 1 . (Currently Amended) The metering pump of claim 10 wherein the transition arm 
is coupled to the stationary support by a ^universal -joint. 

12. (Original) The metering pump of claim 10 wherein the transition arm includes a 
plurality of drive aims and a plurality of joints, each drive arm being coupling to one of the 
cylinders by a respective joint. 

1 3 . (Original) The metering pump of claim 1 2 wherein the joint provides three 
degrees of freedom. 
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14. (Original) The metering pump of claim 13 wherein the joint provides four degrees 
of freedom. 

15. (Original) The metering pump of claim 1 wherein the actuating mechanism is 
centrally located. 

16. (Canceled) 



23. (Currently Amended) A The metering pump of claim 1, further comprisingT 
a drive shaft, a** the actuating mechanism beinR coupled to the drive shaftj-«a4 

a plurality of piston cylinder s arrang e d radially about the actuating m e chanioii tt-a&d 
coupled to the actuating m e chanism, a first of the cylindoro having a worlring - vo l um e that diff e rs 
from a second of th e cylind e rs, 

wher e in ctt least part of th e actuating mechanism is located botwoen th e pioton cylind e rs . 

24. (Previously Presented) The metering pump of claim 23 wherein die actuating 
mechanism comprises a transition arm coupled to a stationary support and a rotary member. 

25. (Currently Amended) The metering pump of claim 24 wherein the transition arm 
is coupled to the stationary support by a Uimiversal -ioint. 




18-22. (Canceled) 
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26. (Previously Presented) The metering pump of claim 23 wherein the actuating 
mechanism is centrally located. 

27. (Canceled) 

28. (Currently Amended) A The metering pump of claim L compri s in g 
an actuating mechani s m, and 

a plurality of pioton cylinders arrang e d radially about the actuating moohaniQ i : frrad 
coupled to tho actuating m e chanism, a first of th e cylind e r s having a working volum a that diff e rs 
from a s e cond of th e cylinders, 

wherein the actuating mechanism comprises a transition arm coupled to a stationary 
support by a U universal -ioint. 



an actuating mechanism, and 

a plurality of non-rotating, fluid-pumping piston cylinders arranged radially about the 
actuating mechanism and coupled to the actuating mechanism, a first of the cylinder:;; having a 
working volume that differs from a second of the cylinders, 

wherein aH a central axis of the first cylinder is spaced from a central axis of the actuating 
mechanism a distance that differs from a spacing of m a central axis of the second cylinder from 
the central axis of the actuating mechanism. 

30. (Previously Presented) A metering pump, comprising: 
an actuating mechanism, 

a plurality of piston cylinders arranged radially about the actuating mechanism and 
coupled to the actuating mechanism, a first of the cylinders having a working volume that differs 
from a second of the cylinders, and 




(Currently Amended) A metering pump, comprising: 



PACE 5/13 * RCVD AT 2/18/2004 2:39:20 PM (Eastern Standard Time] ■ SVR:USPTO-EFXRF-2/1 * DNIS:7468367 * CSID: * DURATION <mm-ss):03-52 



02/18/2004 15:41 FAX @006 



Applicant : Sanderson et al. Attorney's Docket No.: 09850-013001 

Serial No. : 10/051,460 

Filed : January 22, 2002 

Page : 5 of 12 



an adjustment mechanism configured to independently vary the spacing of one piston 
cylinder of the plurality of piston cylinders from the actuating mechanism to independently 
adjust the stroke of a piston in the one piston cylinder. 

3 1 . (Currently Amended) A The metering pump of claim h oomprisra ffi 
an actuating m e chanism, and 

a plurality of pioton oylindoro arranged radially about th e actuating mechanism -aad 
coupled to th e actuating mechanism, wh e r e in e aoh cylinder of tho plurality of oylind ere- has a 
working volum e that diff e r s from th e oth e r cylind e rs and wherein at least part of the actuating 
mechanism is centrally located between the piston cylinders. 

32. (Withdrawn) A method of mixing fluids, comprising: 

selecting different cylinder diameters to coarsely adjust a mix percentage of a plurality of 
fluids in a mixture, each cylinder housing a piston that pumps one of the plurality of fluids into 
the mixture; and 

adjusting the stroke of each piston in each cylinder to finely adjust the mix percentage of 
the plurality of fluids in the mixture. 

1 33. \ (Currently Amended) A pump for mixing fluids, comprising: 
^V-/ an actuating mechanism; 

a plurality of non-rotating piston cylinders arranged radially about the actuating 
mechanism and coupled to the actuating mechanism, each cylinder housing a piston that pumps 
one of a plurality of fluids into a mixture and each cylinder having a working volume chosen to 
coarsely adjust a mix percentage of each fluid in the mixture; and 

an adjustment mechanism configured to independently adjust the stroke of each 
piston in each cylinder to finely adjust the mix percentage of each fluid in the mixtures. 
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3 4. (Currently Amended) The method of claim 1 7 further comprising wfri:*em 
ind e pendently adjusting stroke of on e pis t on includ es independently adjusting stroke of each 
piston of the plurality of pistons. 

35. (Currently Amended) The m e thod metering pump of claim 2? 58 wherein in at 
least one operating configuration the axis of rotation of the rotary member and the longitudinal 
axis of at least one piston are parallel 

36-39. (Canceled) 

40. (Currently Amended) A The metering pump of claim 11 , comprising: 

an actuating mechanism including a transition arm coupled to a stationary su p port by a 
U joint and coupl e d to a rotary member, and 

a plurality of pioton cylind e rs arrang o d radially about the actuating m e chanic t-ft-and 
couplod to the actuating mechanism, a first of th e cylinders having a working volum e* that differs 
from a se cond of tho cylinders, 

wherein at least part of the actuating mechanism is located between the piston cylinders. 

41 . (Previously Presented) The metering pump of claim 1, wherein the first cylinder 
has a first inlet port and a first outlet port, the second cylinder has a second inlet por;;: and a 
second outlet port, and the first inlet port and the second inlet port are isolated from each other. 

42-46. (Canceled) 

47. (Previously Presented) The metering pump of claim 23, wherein a first cylinder of 
the plurality of piston cylinders has a first inlet port and a first outlet port, a second cylinder of 
the plurality of piston cylinders has a second inlet port and a second outlet port, and the first inlet 
port and the second inlet port are isolated from each other. 
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48. (Canceled) 

49. (Previously Presented) The metering pump of claim 28, wherein a first cylinder of 
the plurality of piston cylinders has a first inlet port and a first outlet port, a second cylinder of 
the plurality of piston cylinders has a second inlet pbrt and a second outlet port, and the first inlet 
port and the second inlet port are isolated from each other. 

50. (Previously Presented) The metering pump of claim 29, wherein a first cylinder of 
the plurality of piston cylinders has a first inlet port and a first outlet port, a second cylinder of 
the plurality of piston cylinders has a second inlet port and a second outlet port, and the first inlet 
port and the secoiid inlet port are isolated from each other. 

5 1 . (Previously Presented) The metering pump of claim 30, wherein a first cylinder of 
the plurality of piston cylinders has a first inlet port and a first outlet port, a second cylinder of 
the plurality of piston cylinders has a second inlet port and a second outlet port, and the first inlet 
port and the second inlet port are isolated from each other. 

52. (Previously Presented) The metering pump of claim 3 1 , wherein a first cylinder of 
the plurality of piston cylinders has a first inlet port and a first outlet port, a second cylinder of 
the plurality of piston cylinders has a second inlet port and a second outlet port, and the first inlet 
port and the second inlet port are isolated from each other. 

53. (Previously Presented) The metering pump of claim 33, wherein a first cylinder of 
the plurality of piston cylinders has a first inlet port and a first outlet pott, a second cylinder of 
the plurality of piston cylinders has a second inlet port and a second outlet port, and the first inlet 
port and the second inlet port are isolated from each other. 
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54. (Previously Presented) The metering pump of claim 24 wherein the rotary 
member is coupled to the drive shaft. 

55. (Currently Amended) A The metering pump of claim .1 wherein the ^ ftmpri s infi: 
an actuating mechanism including includes a transition arm coupled to a rotar y member^ 

the rotary member configured to rotate about an axis intersecting the rotary member, "the 
transition arm including a drive member coupled to the rotary member off- axis of the rotary 
member, the drive member configured to circumscribe a circle about the axis while other 
portions of the transition arm are non-rotating about the axisr-aed 

a plurality of piatbn cylind e r s arrang e d radially about the actuating mocharnsr +'t-aftd 
coupled to th e actuating mechanism, a fir s t of the cylind e rs having a working volum e- that diff e rs 
from a s e cond of th e cylind e rs . 

56. (Canceled) 

57. (New) The metering pump of claim 55 wherein the actuating mechanism is 
centrally located. 

58. (New) The metering pump of claim 1 wherein the actuating mechanism is coupled 
to a rotary member. 



an actuating mechanism, and 

a plurality of fluid-pumping piston cylinders arranged radially about the actuating 
mechanism and coupled to the actuating mechanism, the actuating mechanism being between the 
cylinders, a first of the cylinders having a working volume that differs from a second of the 
cylinders, 




(New) A metering pump, comprising: 
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wherein a central axis of the first cylinder is spaced from a central axis of the actuating 
mechanism a distance that differs from a spacing of a central axis of the second cylinder from the 
central axis of the actuating mechanism. 

60. (New) The metering pump of claim 59 further comprising an adjustment 
mechanism configured to vary the spacing of the cylinders from the actuating mechanism. 



^ 61. (New) The metering pump of claim 59 comprising at least three cylinders. 4^ 

^ 62. (New) The metering pump of claim 61 wherein each cylinder has a wo rking 
volume that differs from the other cylinders. 

63. (New) The metering pump of claim 59 wherein the actuating mechanism 
comprises a transition arm coupled to a stationary support by a universal-joint. 

\J 64. (New) The metering pump of claim 59 wherein the first cylinder has a first inlet 
port and a first outlet port, the second cylinder has a second inlet port and a second outlet port, 
and the first inlet port and the second inlet port are isolated from each other. 

65. (New) The metering pump of claim 59 wherein the actuating mechanism includes 



a transition arm coupled to a rotary member, the rotary member configured to rotate about an 



axis intersecting the rotary member, the transition arm including a drive member coupled to the 
rotary member off-axis of the rotary member, the drive member configured to circumscribe a 
Circle about the axis while ( o^r^ortions of the transition arm are non-rotating about tlie axis. 



66. (New) The metering pump of claim 29 further comprising an adjustment 
mechanism configured to vary the spacing of the cylinders from the actuating mechan ism. 
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'67. (New) The metering purrip of claim 29 comprising at least three cylind ers. 

L/ 68. (New) The metering pump of claim 67 wherein each cylinder has a working 
volume that differs from the other cylinders. 

69. (New) The metering pump of claim 29 wherein the actuating mechanism 
comprises a transition arm coupled to a stationary support by a universal-joint. 

70. (New) The metering pump of claim 29 wherein the actuating mechanism includes 
a transition arm coupled to a rotary member, the rotary member configured to rotate about an 
axis intersecting the rotary member, the transition arm including a drive member coupled to the 
rotary member off-axis of th^o.tar^oiember, the drive member configured to circumscribe a 
circle about the axis while other portions of the transition arm are non-rotating about the axis. 



7 1 . (New) The metering pump of claim 3 0 wherein the cylinders are pivol ably 
connected to a housing and the adjustment mechanism comprises a screw and nut. 

~\ 72. (New) The metering pump of claim 30 comprising at least three cylind ers. 

^ 73. (New) The metering pump of claim 30 wherein each cylinder has a working 
volume that differs from the other cylinders. 

~~- 74. (New) The metering pump of claim 30 wherein at least part of the actuating 
mechanism is located between the piston cylinders. 

_ 75. (New) The metering pump of claim 30 wherein the actuating mechanism 
comprises a transition arm coupled to a stationary support by a universal-joint. 
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76. (New) The metering pump of claim 30 wherein the cylinders are non- rotating. 

77. (New) The metering pump of claim 30 wherein the actuating mechani sm includes 
a transition arm coupled to a rotary member, the rotary member configured to rotate about an 
axis intersecting the rotary member, the transition arm including a drive member coupled to the 
rotary member off-axis of the rotary member, the drive member configured to cii cutriscribe a 
circle about the axis while other portions of the transition arm are non-rotating about ffie axis. 



71 . (New) The metering pump of claim 33 wherein the cylinders are pivotably 



connected to a housing and the adjustment mechanism comprises a screw and nut. 

72. (New) The metering pump of claim 33 comprising at least three cylinders. 

73. (New) The metering pump of claim 33 wherein each cylinder has a working 
/volume that differs from the other cylinders. 

74. (New) The metering pump of claim 33 wherein at least part of the actuating 
i mechanism is located between the piston cylinders. 

75. (New) The metering pump of claim 33 wherein the actuating mechanism 
comprises a transition arm coupled to a stationary support by a universal-joint. 

77. (New) The metering pump of claim 33 wherein the actuating mechanism includes 
a transition arm coupled to a rotary member, the rotary member configured to rotate about an 
axis intersecting the rotary member, the transition arm including a drive member coupled to the 
rotary member off-axis of the rotary member, the drive member configured to circum scribe a 
circle about the axis while other portions of the transition arm are non-rotating about the axis. 
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78. (New) The method of claim 17 further comprising selecting different cylinder 
diameters for each cylinder. — ^ 



/79. (New) The metering pump of claim 59 further comprising isolating a first fluid 
inlet from a second fluid inlet 
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